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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To prevent the hot carrier resistance deterioration 
due to moisture and to reduce an interface state density in a 
semiconductor device having a MOS transistor. 
CONSTITUTION: After a MOS transistor having a gate electrode 
layer G on the surface of a semiconductor substrate 10, an 
interlayer insulating film 14 and a shielding film 15 are sequentially 
formed thereon. After desired connecting holes are formed on the 
film 14 and 15, wiring layers 16, 17 and a wiring material layer 19 
are formed. The layers 16, 17, 18 are all made of Al alloy layers 
having a Ti layer as the lowermost layer. After an interlayer 
insulating film 18 is formed to cover the layers 16, 17, 19, a wiring 
layer 26 is formed thereon. The film 18 includes a spin-on glass 
film 22, and contains moisture. The layer 19 prevents the 
moisture diffusion from the film 18 to the electrode layer G. The 
layer 1 5 prevents the occlusion of moisture concerned seed 
(H20, OH-, H+) to the Ti layer of the layer 1 9. 
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CLAIMS 


[Claim(s)] 

[Claim 1] A substrate, the MOS transistor formed in the front face of this substrate, and the 1st 
interlayer insulation film which covered this MOS transistor and was formed in the front face of said 
substrate, What is the wiring material layer for moisture diffusion prevention which covered the gate 
electrode layer of said MOS transistor, and was formed on this 1st interlayer insulation film, and has a 
titanium layer as the lowest layer, It is the semiconductor device equipped with the 2nd interlayer 
insulation film which covers said wiring material layer, is formed on said 1st interlayer insulation film, and 
contains moisture. The semiconductor device characterized by carrying out mediation arrangement of 
the moisture related kind screen between said 1st interlayer insulation film and said titanium layers 
where contact of said 1st and 2nd interlayer insulation films is secured. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention prevents the occlusion of the moisture related kind (H2 O, OH- 
and H+) by the titanium layer as the lowest layer of a wiring material layer, and enables reduction of 
interface state density while it prevents the moisture diffusion to a gate electrode layer from the 
interlayer insulation film containing especially moisture in a wiring material layer about semiconductor 
devices, such as LSI which has a MOS transistor, and prevents hot carrier resistance degradation. 
[0002] 

[Description of the Prior Art] Conventionally, as a flattening technique of the interlayer insulation film in 
the MOS mold LSI etc., what includes insulator layers, such as spin-on glass (SOG), in an interlayer 
insulation film is known. 

[0003] Drawing 3 shows some MOS molds LSI using this kind of flattening technique. After forming the 
gate electrode layer G through gate dielectric film OX, the source field LS of the N type of low high 
impurity concentration and the drain field LD are formed in the front face of the semi-conductor 
substrate 10 which consists of silicon by ion-implantation processing etc. And it is N+ of high high 
impurity concentration by the ion-implantation processing after forming the side spacer SP in the both 
sides of the electrode layer G etc. The source field S of a mold and the drain field D are continued and 
formed in Fields LS and LD, respectively. 

[0004] Next, the MOS transistor formed as mentioned above is covered in a substrate top face, and an 
insulator layer 14 is formed in it. as an insulator layer 14 — CVD (chemical vapor deposition) — the 
BPSG (boron Lynn silicic-acid glass) film formed by law is used. 

[0005] Next, after forming the connection hole corresponding to source contact, drain contact, etc. in an 
insulator layer 14, the source wiring layer 16 and the drain wiring layer 17 as a wiring layer of the 1st 
layer are formed by putting and carrying out patterning of the wiring material layer to a substrate top 
face. What carried out the laminating of Ti layer 16a, TiN layer 16b, aluminum alloy (for example, 
aluminum-Si-Cu) layer 16c t and the 16d of the TiN layers to order from the bottom as wiring layers 16 
and 17 as drawing 5 showed a layer 16, for example is used. The thing and 16d of TiN layers in which a 
thing for Ti layer 16a to reduce contact resistance and TiN layer 16b have barrier property are for 
preventing a light reflex at the time of phot lithography processing. 

[0006] Next, on an insulator layer 14, wiring layers 16 and 17 are covered and an interlayer insulation 
film 18 is formed. After forming the silicon oxide film 20, for example by the plasma-CVD method using a 
tetrapod ethoxy silane (TEOS) as an insulator layer 18, what formed the SOG film 22 in the shape of 
flatness by the rotation applying method etc. on it, and formed the silicon oxide film 24 by the plasma- 
CVD method for using TEOS on it further is used. 

[0007] Then, the wiring layer 26 of a two-layer eye is formed on an insulator layer 18, a protective coat 
28 is formed on it, and annealing is performed at about 400 degrees C in the ambient atmosphere 
containing hydrogen. As a protective coat 28, the silicon nitride film formed, for example by the plasma- 
CVD method is used. 
[0008] 


[Problem(s) to be Solved by the Invention] Since according to the above-mentioned conventional 
technique an interlayer insulation film 18 is hygroscopic and contains the insulator layer of watery SOG 
film 22 grade, moisture is spread in the gate electrode layer G from an insulator layer 18, and there is a 
trouble of degrading the hot carrier resistance of a MOS transistor. 

[0009] In order to cope with such a trouble, the first-in-a-roll artificer of this application proposed 
previously the semiconductor device of a configuration as shown in drawing 4 (refer to Japanese Patent 
Application No. No. 247154 [ six to ]). In drawing 4 , the same sign is given to the same part as drawing 
3 , and detailed explanation is omitted. 

[0010] The equipment of drawing. 4 differing from the equipment of drawing 3 is having formed the wiring 
material layer 19 on the insulator layer 14 so that the formation process of wiring layers 16 and 17 might 
be diverted and the gate electrode layers G might be covered. In this case, the wiring material layer 19 
has a configuration as shown in drawing 5 , and may be following either of the wiring layers 16 and 17, or 
may be separated from wiring layers 16 and 17. 

[0011] Since the moisture diffusion to the electrode layer G can be prevented from an insulator layer 18 
in the wiring material layer 19 according to the configuration of drawing 4 , degradation of hot carrier 
resistance can be prevented. However, it became clear that there was a trouble that interface state 
density cannot fully be reduced by the last annealing treatment. 

[0012] The next table 1 shows the configuration of an interlayer insulation film 18 to the configuration 
list of wiring layers 16 and 17 and the wiring material layer 19 about drawing 3 and the samples 1-4 
created every transistor of 4. 
[0013] 


[Table 1] 
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Meaning that a display like [ here ] P/Q/R about layers 16, 17, and 19 carries out the laminating of R 
layers, Q layers, and the P layers to order from the bottom, "Ti=" expresses the thickness of Ti layer 
and "aluminum alloy" expresses an aluminum-Si-Cu alloy, respectively. Moreover, "TEOS" means, 
respectively having removed the silicon oxide film formed by the plasma-CVD method for using TEOS 
by etchback processing, after "SOG" formed the SOG film and "SOG removal" formed the SOG film 
about an insulator layer 18. 

[0014] The insulator layer 14 was taken as the BPSG film with a thickness of 750nm. Moreover, each 
thickness of the silicon oxide film 20 and 24 was set to 500nm, and thickness of the SOG film 22 was 
set to 500nm. Furthermore, the protective coat 28 was used as the silicon nitride film with a thickness 
of 1000nm. 

[0015] The next table 2 shows the result of having measured the subthreshold level slope every sample 
of 1-4 which were shown in Table 1, and the unit of the numeric value for every sample is mV/decade. 
[0016] 


[Table 2] 
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m 3 

85.6 

85.9 

85.9 

85.7 

m 4 

85.7 

91.7 

95.5 
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If variation of a subthreshold level slope is set to deltaS and variation of interface state density is set to 
deltaDit, deltaS is proportional to deltaDit (delta S**delta Dit). According to Tables 1 and 2, compared 
with the sample of others [ samples / 2 and 3 / which have the configuration of drawing 4 1 it turns out 
that reduction of interface state density is not enough. Moreover, 40nm understands that whenever 
[ reduction / of interface state density ] is also much more inadequate with the thickened sample 3 
from 20nm for Ti layer as the lowest layer of the wiring material layer 19. 

[0017] The purpose of this invention is in the semiconductor device which prevented hot carrier 
resistance degradation by covering a gate electrode layer in a wiring material layer to fully reduce 
interface state density. 
[0018] 

[Means for Solving the Problem] The MOS transistor by which the semiconductor device concerning 
this invention was formed in the front face of a substrate and this substrate, The 1st interlayer 
insulation film which covered this MOS transistor and was formed in the front face of said substrate, 
What is the wiring material layer for moisture diffusion prevention which covered the gate electrode 
layer of said MOS transistor, and was formed on this 1st interlayer insulation film, and has a titanium 
layer as the lowest layer, It is the semiconductor device equipped with the 2nd interlayer insulation film 
which covers said wiring material layer, is formed on said 1st interlayer insulation film, and contains 
moisture. It is characterized by carrying out mediation arrangement of the moisture related kind screen 
between said 1st interlayer insulation film and said titanium layers, where contact of said 1st and 2nd 
interlayer insulation films is secured. 
[0019] 

[Function] According to Tables 1 and 2 shown above, with the sample 4 which adopted a WSi/aluminum 
alloy / WSi structure, interface state density is reduced by any transistor of drawing 3 or drawing 4 . 
Moreover, in the sample 1 of structure (non etchback structure of SOG) with much moisture contained 
in an insulator layer 18, in spite of using Ti layer as the lowest layer of the wiring material layer 19, 
interface state density is reduced with any transistor of drawing 3 or drawing 4 . That is, in the samples 
2 and 3 of structure (etchback structure of SOG) with little moisture contained in an insulator layer 18, 
when Ti layer is used as the lowest layer of the wiring material layer 19, interface state density is not 
fully reduced. 

[0020] By the way, interface state density is Si/Si02. It is the trivalence Si of an interface (Si**Si-) and 
the hydrogen at the time of the last annealing is said to carry out termination of this trivalence Si like 
(Si**Si-OH), and to reduce interface state density. However, according to the experiment of an artificer, 
even if it performed the last annealing in nitrogen-gas-atmosphere mind, interface state density was 
reduced. Then, for an artificer, the moisture related kind in an insulator layer 18 (H2 O, OH-, and H+) is 
Si/Si02 in the last annealing. It was spread even in the interface and I think that termination of the 
trivalence Si is carried out like (Si**Si-H, Si**ShOH). 

[0021] When there is a Ti layer which carries out occlusion of the moisture related kind (H2 O, OH- and 
H+) to right above [ transistor ], the moisture related kind concentration near this transistor falls, and 
interface state density is not reduced (samples 2 and 3). Moreover, reduction of interface state density 
is not so enough as there are many amounts of Ti (sample 3). On the other hand, since sufficient 
moisture related kind concentration will be secured even if occlusion of a part of the moisture is carried 
out to Ti layer if moisture of enough is in an insulator layer 18, interface state density is reduced 
(sample 1). Moreover, if the layer which does not carry out occlusion of the moisture related kind is in 
right above [ transistor ], since moisture related kind concentration will not fall, interface state density 
is reduced (sample 4). 

[0022] Since according to the configuration of this invention mediation arrangement of the moisture 
related kind screen was carried out between the 1st interlayer insulation film and Ti layer where contact 
of the 1st and 2nd interlayer insulation films is secured, while diffusion of a moisture related kind is 
permitted from the 2nd interlayer insulation film to the 1st interlayer insulation film, a screen prevents 


the occlusion of the moisture related kind by Ti layer. Therefore, near the gate electrode layer, the 
concentration of a moisture related kind cannot fall but interface state density can fully be reduced by 
the last annealing. 
[0023] 

[Example] Drawing 1 and 2 show some MOS molds LSI concerning one example of this invention, and 
drawing 1 is equivalent to the cross section which meets the X-X' line of drawing 2 . 
[0024] For example, the field insulator layer 12 which has active field arrangement hole 12A by well- 
known selective oxidation processing is formed in the front face of the semi-conductor substrate 10 
which consists of silicon, and — having mentioned above into the semi-conductor surface part in 
arrangement hole 12A — the same — the source field LS of gate dielectric film OX and the N type of 
low high impurity concentration and the drain field LD, the gate electrode layer G, the side spacer SP, 
and N+ of high high impurity concentration The source field S of a mold, the drain field D, etc. are 
formed. As an example, gate length could be 0.5 micrometers. 

[0025] Next, the MOS transistor formed as mentioned above is covered in a substrate top face, and the 
1st interlayer insulation film 14 is formed in it. As an insulator layer 14, the BPSG film with a thickness 
of 750nm was formed with the CVD method. Then, in order to carry out eburnation of the BPSG film, it 
heatHreated at 850 degrees C. 

[0026] Next, the silicon nitride film with a thickness of 10nm was formed by the plasma-CVD method as 
a moisture related kind screen 15. In this case, the reactant spatter of silicon may be used instead of a 
plasma-CVD method. Moreover, the thickness of the silicon nitride film has desirable 50nm or less, when 
it takes into consideration removing alternatively at the below-mentioned dry etching process. 
[0027] Next, after forming the connection hole corresponding to the source field S and the drain field D 
in the laminating of an insulator layer 14 and a screen 15, respectively, wiring material is put on a 
substrate top face, and the source wiring layer 1 6, the drain wiring layer 17, and the wiring material layer 
19 are formed by carrying out patterning of the covering layer by phot lithography and dry etching 
processing. The wiring material layer 19 is formed by pattern which covers the gate electrode layer G as 
shown in drawing 2 . Although it dissociated from wiring layers 16 and 17 and the wiring material layer 19 
was formed in the example of drawing 2 , by request, a wiring layer 16 or either of 17 may be followed, 
and the wiring material layer 19 may be formed. Wiring layers 16 and 17 are connected to the source 
field S and the drain field D in the source contact section SC and the drain contact section DC, 
respectively. The gate wiring layer which is not illustrated is connected with the gate electrode layer G 
in the gate contact section GC. 

[0028] Layers 16, 17, and 19 set thickness to TiN/aluminum-Si-Cu/TiON/Ti=40/400/100/20nm using 
what permuted TiN layer 16b by the TiON layer in the configuration of drawing 5 as an example. A TiN 
layer may be used instead of a TiON layer. Dry etching was performed as an example on condition that 
quantity-oi^gas-flow CI2 / BCI3 =30/30sccm, and pressure 10mTorr. And the over etching following 
etching of wiring material removed the screen 15 alternatively by the pattern corresponding to layers 16, 
17, and 19. This is to enable the 2nd below-mentioned interlayer insulation film 18 to contact an 
insulator layer 14. 

[0029] Next, the 2nd interlayer insulation film 18 is formed in a substrate top face. After forming the 
silicon oxide film 20 with a thickness of 500nm by the plasma-CVD method by TEOS as an example as 
an insulator layer 18, the SOG film 22 with a thickness of 500nm was formed by the rotation applying 
method etc. on it, and the silicon oxide film 24 with a thickness of 500nm was further formed by the 
plasma-CVD method by TEOS on it. In this case, before formation of the silicon oxide film 24, only the 
thickness of 500nm may carry out etchback of the SOG film 22, it may be removed from a front face, 
and the silicon oxide film 24 may be formed on it. Although the insulator layer 18 obtained as a result is 
little compared with what does not carry out etchback of the SOG film 22, it contains moisture. 
[0030] Next, after forming a desired connection hole in an insulator layer 18, the wiring layer 26 of a 
two-layer eye is formed on an insulator layer 18. And on an insulator layer 18, a wiring layer 26 is 
covered and a protective coat 28 is formed. As a protective coat 28, the silicon nitride film with a 


thickness of 1000nm was formed by the plasma-CVD method as an example. 

[0031] Then, the last annealing treatment is performed. This processing is N2 as an example. And H2 It 
carried out on 400 degrees C and the conditions for 30 minutes in the ambient atmosphere to include. 
Consequently, in the transistor of drawing 1 , interface state density was fully reduced. 
[0032] According to the above-mentioned example, since the moisture diffusion to the gate electrode 
layer G is prevented from an insulator layer 18 in the wiring material layer 19, hot carrier resistance 
degradation can be prevented. Moreover, since mediation arrangement of the screen 15 was carried out 
between Ti layer as the lowest layer of the wiring material layer 19, and the insulator layer 14, it can 
prevent carrying out occlusion of the moisture related kind to Ti layer, and interface state density can 
fully be reduced. 

[0033] This invention is not limited to the above-mentioned example, and can be carried out with 
various alteration gestalten. For example, as a screen 15, electric conduction film, such as not only 
insulator layers, such as silicon nitride, but aluminum, aluminum alloy, a refractory metal (for example, W), 
or refractory metal silicide (for example, WSi), may be used. Since an insulator layer does not cause the 
short-circuit between wiring etc. like the electric conduction film even if the etching remainder arises, it 
has the advantage which is easy to use from the electric conduction film. 
[0034] 

[Effect of the Invention] As mentioned above, since according to this invention reduction of interface 
state density was enabled while preventing hot carrier resistance degradation of a MOS transistor, the 
effectiveness it is realizable [ the MOS mold LSI of high reliance ] ineffective is acquired. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the substrate sectional view showing the semiconductor device concerning one 
example of this invention. 

[Drawing 2] It is the plan showing the wiring arrangement in the equipment of drawing 1 . 

[Drawing 3] It is the substrate sectional view showing an example of the conventional semiconductor 

device. 

[Drawing 4] It is the substrate sectional view showing other examples of the conventional 
semiconductor device. 

[Drawing 5] It is the sectional view showing an example of the conventional wiring layer. 
[Description of Notations] 

10: A semi-conductor substrate, 12 and 14, 18:insulator layer, 15:moisture related kind screen, 16 and 17, 
26:wiring layer, 19:wiring material layer, 28:protective coat, S:source field, Didrain field, G : gate electrode 
layer. 
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10 Sit Ltz a $ fc» '>'J n>**-*M KSS2 0. 2 4 Ol* 
^fili 5 0 0 nmiU SOGI2 2>)l?g 
lis 5 0 0 nmtU. ftffR2 Sli, US 1 

0 0 0 nmOv'J3>t^ Kflgt L£ 0 

[0 0 15] #oS2 (i, SE 1 - 4 

y;l"fitlC-^r^ V -j v 3 ;V K.7, n - -7*£ill5e L 

cade "C$)-J> 0 
[0 0 16] 
[S2] 




i 

2 

3 

4 

0 3 

85.6 

85.9 

85.9 

85.7 I 

m 4 

85.7 

91.7 

95.5 

85.6 


*ttO»tfttAD i t t-T&t. A S (4 A D i t Kit 
(iS«ADi t),$l, 2 tCitHf, El 4 CO 
«feSc £ fc"T * * > ?A> 2 , 3 rtMfeO-* > -f >\> ICik^f^ 
liSttWia^+K-SrV'Ct^^i. Ei&*t 30 

€ 1 9 <Q&TIB t LTOT i fgi 2 0 n m^C, 4 0 nm 

[0017] zco&wwBttii, mmmr-y- f-m® 

<t d K L K*v»"C\ #1Bi»ti*-|-ShUft« 
[ 0 0 1 8 ] 

[»ffl * Wfti- 4 * wf-ai £ Ofl R U« 4 ^ 
ft CO&^OfEECffMSftfcMOSM h 40 

7 > ->*x * t , z<Duo§mh ? t-m-o -cfFgc 

»*W>3iB[ifcJBJft3iiJt» 1 CDS M 16*518 fc . CO* 1 

SrSo x»* ? *t^*»ffi:»IWjtffloffl*a-JiT 
Slot, «T8t Ltf^ >* tot, ifsa® 

tKt> * Sift OE mtt&R t Sr«it fc**#S*lt 

r-feo x , mum 1 & tf» 2 m&mm<o&M * m& 
ufctt»T?«rffi» i o® vntmmt mi* 9 ym t ok 

U*$>|»aUli6EK*4M£KII Uit {> 50 


[0 0 19] 

[ftUS] But^OS 1 , 2 U«fc*Uf> WS i / A 1 
WS i filiifc&ffl t,7t-ff>7 , ;U4 "Cte. H3Xlill4 0 
v > -fi\<r> h -? > x ? -c <> #EiiS{4 riMSM £ *t r ^ > -5 0 
iUMtl 8K*Sil**#a*£mRiS (SOCIO 
y yx -f-/< y 0+^ > 1 -eii, E$|*te 1 

9 OUTS t LtT i ^tfflv»-cv>-z,(ct^toib1\ 

ia 3 ziiia 4 <ov>fnco h 9 > ->'x ^ -ct , wm&itfr 

(B:«SnTV»A 0 cjt), ftftli 8 U-g-iih. 
^4v»fl|it ( S OGOJ-v .^tSiS) ©^^^ 
2, 3Ki=v>T. E»ttll9cOtTitLTTil4 

[0020] t:w, s i/s io : 5P 

liO=(ffiS i (S i =S i • ) S:*?-T -- ;VB# 

o.7K^d f coF.ffiS it- (S i = s i-OH) coi-ji: 
|g^^OH.^t:J:4.t, »»T^-A'Sr«jRatH5l ( Pt l 
MKl 8+0*»MJlfi (H s O. OH , H' ) t5 { 

fi^r--^ti;s i/s i o, JHH»:iTPa«L, n 

is i'S: (S isS i-H, S i=S i-OH) <0«ti 

[0 0 2 1 ] h9>yx5'iB:±l.:*»MiS« <II, 0. 
OH , H- ) fciRjRLTL* -)T i *#4>4»«\ C 


5 

CO Y y y xX ? co&tilcofcfrW&m&fctf&T LXftm 
(-9- >-ffr 2, 3) „ itz, T i co 

3) „ ttttRl 8+U*^+^-^^>nif. 

-eBri'T ilCWSiiTt, +$J-fc*fl'HiifB 

JH) o *#l«2tt*RjfcL&v»J»j&« »•-?>';;;* 

[0022] C 0»KOfl»j«»C ± *Uf x « 1 ft IT* 2 CO 
T i • tOBU*fl-|»a«iSBEBl4:^ftE«LfcO-e, 

ait-**., fto-c, y-nsioj£«r* 
it, *»iaaftoawE**isT"-*r, *«-t--^t?i±, 

[0 0 2 3 ] 

1%MW] Hi, 2(4, C:«0^iW-^IMi:#*MO 
SS2L S T <0— 6B£Srt t<OT% Hsl lit, 0 2 OX - 

[0 0 2 4] fllxtfv'; =?>^<p^44 i il'f$*« 1 Oco 

*®u«t, JBSaoafiHMkjaau ior^f-f rtiiftK 

- h&fiO. 5 M mt Ltco 

[0 0 2 5] ^IC, *«±BSt 14, ±ffic? 4 "7 iZLXM 
St $ tlfcM 0 S M *• 7 > v X * fc&o T & 1 WfH^S 
Ml 4 ZW.lS.1-Zo tmSLl 4 t LT<4, f? 7 5 0 n 
mWB P S GJRfcCVDttKJ: •JJBffiLfco :ot, B 
P SGJK*»ffiMb-t4fc*<)lc8 5 OtUMIiffio 

[0026] *t=, *3>M£ft£i£Mt 1 r> t u, jp$ 

1 0 nmOv'J 3^ Kii^7X7CVDS 
fc, y'Jn>t-f K88<9I?3I4, K7 * .r. 

7 *■ > ^xe-eaiKW 4 1 , 5 

0 n mJSlTWS Lv> 0 

[0 0 2 7] V-xaJftSRV KW ymi$Dlz 

^FJf£* 1- 'J V Vyy ■( %.lfh'7 4 x.-y-T-yytlkWlZl 
t)j<?--y71-i,ZHzJit) v-x§m® l 6, KU 

-r >r«io 1 7 %cflEtt#& 1 9 *wM-tz>„ mmm 

1 9(4, (212 11^1-1 -iu V- hm&EG£8B «fc t 4 


1 > #B8¥8 - 2 2 2 6 3 3 

6 

^f-yx-Btiz-fZo m2cofflx-(±, §mwmi 9&e 
^ii6, 1 7jft»fefl-jiuT»jjtLfcj6 f . gfita »5 ere 
1 9 &Beav 1 exit 1 7ov>rii*»ca*LT 

fifiLTUv, K^lll 6. 1 7 14, Zi\?tiv-x 
=*y*>rYUSC, KU-f >a >9 9 hSBDCKTV- 

[0 0 2 8] 11 6, 17, 1 9lt, — mt LX®5C0 
10 mt&K&^XT i 1 6 b £T i 0 NJf Kft& Lfc 
OfcfflW I?? It, T i N/A 1 - S i-Cu/TiO 
N/T i=40/4fl0/10fl/20nmt l-7t 0 T 

-^>^it, -mt Lxif xm.m,c u /bci, =30 

/30sccm, 1 0 mT o r r cO^:fKf?T4' c 
V^KiUiSBll 5 SrJB 1 6, 17. 1 9 izn^i, 

ni&ieKi 8«<*&kjr 1 4 \zmm.-r&co*vmi,z-tz>tz 

20 J6T-$)4 B 

[0029] ^u. mm.±M\z%2commi&W£ki s s- 

JBJKi-io $6iWR 1 8 t LTIi, — «fc \_XW-$ 5 0 0 
n m<7> v >; n v * KK2 0*TEOSCJ:47 , 7. 

^*-7CVDr*IC<t iJ^SELTt^, ^WJilcff$ 5 0 0 n 
mCOSOG)H2 2 iEWEiMTa^l- J: l)IiU St>C 
-?-<75±ICJ9:? 5 0 0 n m<7D v 0 n >^-+h -f KM 2 4 t 

TEOsuj^y^x-vcvnteicfc i}«ttL^. :o 

•>'j3>*#t'f KK 2 4 w-BfiS;*ru S0GK2 
2 S-ftiffi^k 5 0 0 nmOUgfiJt^y-^-X-y ^ LTEft 
30 -€-0±ICvU 3>^-^--ir-^ KK2 4 ZMl&LX 

<tv>o £Q«|#ft^ii£«tt6l 8 14, SOGl2 2t< 
L^v>tOHit-<-c^*t 1 *>4* i , 7k53-£ 

[0 0 3 0] ^IZ, $fi*fffiSl 8KWS<0«aE?L*B*L 
T36»c,«UtRl 8 J:U2JilWlBHlJi2 6 
•g-LT, MltKl 8cOJ-.IC(4, 6f5cT«R 
JS2 8 t»*+4 0 «lsSR 2 8 t LT(4, -{fflt L'CJ? 
$ 1 0 0 0 nmOv^^t-f h 7 -f KJJslfc T*-? Xv C 

40 [0 0 3 1 ] icof^, «^-T--;u®a^^f 5:-9 0 -co 
MSI4, -ffiitLTN; S.t>'H 2 ^^•tr^H^,*-C4 0 
0TC, 3 0»<D##r-fr>Sro7L-c C^ISf, 0 1 0 h -? 

[0 0 3 2] ±ELfc«Jfi«UJ:*ilf. «|ftjK 1 8^c, 

r- hmssG^<7)*73-i!£fic* f seiis.itts 1 s-cnihsti 

Kl 4 icofiJHcJISjIjgi 5 Sr^ftEttL-JtO-C, T i « 

C7k55-BiiitfiA r %ig sftiw* PA' <• z t i)'x- # , %mm 

50 ffi*-h»»cfi»i-4Ci:**T?g4 0 


( 5 ) 

7 

[0 0 .3 3 ] Z<7>%;Wtt, ±fd|IS5Wc|5R5ESft& to 

x.i£. j£KJR 1 5 t LX l±. v >J ^ h 7 f K«SW 

«»RK:8lfcr , A 1 , A 1 KK£&B (fllxlf 
W) 3U**»*£*5' , J-*>f K (flUtfWS i) ^<0& 

T tilSBEOJ: o tcESU!Q~> a - l^£J6*>>&v>ot\ 

[0 0 3 4] 

WiwiTi:, cofftWUiiuf, MO 10 

sulsi in®.mttt£&%)mmhfL& i*<nx'*> 

ho 


«fWY- 8 -222633 
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[01] CO»WO-jtJ[i«»C«*-1i*#*Et/St 
[H2] HI w««niJtt*K*(lffi«**i-±ffiBI-C 
[HI 3] tt3feO**fl:iS«w-«4:^i-ai«HffliiH-C 

[@ 4 ] «*«¥*#*B«ife«tt*^+**irfo'Bi 

[H f>] (S63ROEttJBO-flF||S:55-ri»iiH-C*4o 
[ff-tORW] 

l 0 : 12, 14, 18: ftlML l 5 : 

*3>HjtffiKiBK. 16, 17, 2 6: EMU, 1 9 : 
BfltfMK 2 8 : fitHVL s : v-*«ua, D : kw 
>fWU G : r- l-Sil, 



[15] [13] 
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[1114] 



